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TAIT, (CS C 
AUTHORS: Taluts, Ge G., and Shulyat'yev, Si -A. 126-2-28/45 


TITLE : On the problem of the spectrum of a system of electrons in 
an external field, (K voprosu 0 spektre sistemy elektronov 


vo vneshnem pole). 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol.5, No.2, 
7 pp. 373-374 (USSR) 


ABSTRACT: In Refs. 1 and 2 the frequency of oscillation of an 
electron plasma placed ina constant uniform electric 
field was ob ined using the kinetic equation. In the 
present note alogous problem ig solved using the method 
of collective variables (Ref.3). The expression for the 
frequency of oscillation now derived contains extra terms 
compared with that given in Ref.1. These terms contain 
the square of the electric field, This is connected with 
the possibility of screening of the external field by the 
collective oscillations of the system. Polarization of 
the plasma connected with the oscillation of the system 
is proportional to n'F/3n where n! ig the number of 
collective degrees of freedom and F is the electric 
field, The present method based on the collective 
description of interactions in an electron plasma gives 
Gard 1/2 the possibility of calculating the polarization of the 
plasma connected with the oscillations of the latter, 
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126-2=28/35 
On the problem of the spectrum of a system of electrons in an 


external field, 
particularly for plasmas with a small concentration (the 


case of semiconductors). 
There are 4 references, 3 of which are Slavic. 
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AUTHORS: Taluts, G. G. and Shulyat'yev, S. A. 126-5-3-23/31 


cer pn TE eS 


TIPLE: the Theory of the Stark Effect in Excitons (K teorii 
effekta Shtarka u eksitonov) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol. 5; Nr >. 
pp 550-552 (USSR) 


ABSTRACT: The paper is concerned with the effect of an external 

uniform electric field on the exciton levels ina semi- 
conductor with an atomic lattice. Eq.(1) is the 
Hamiltonian of the system, in the second quantization 
representation. The subsequent argument involves 
considering one excited state only, with weak excitation, 
subject to the condition of homeopolarity, and neglecting 
volume effects, since the excitation energy does not depend 
on the spin. The Hamiltonian is further simplified by 
diagonalization, using canonical transforms, The 
operators used to isolate the exciton state are given 
immediately above Eqg.(2); these obey the permutational 
relationships of Bose-Binstein statistics approximately. 
Eq.(2) then gives the elementary exciton excitation, where 

Card = ZL (mn, mn) is the electron energy in the state n, 


the G, are Fourier components, and N is the electron 
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The Theory of the Stark Effect in Excitons 126-5-3-23/31 


density. G, = O gives the usual Stark effect for 
isolated atoffts. Eq.(4) relates to the degenerate case 


; doo = as3 = O. It is thus clear that interaction between 


the electrons reduces the Stark effect, The paper 
contains 4 numbered equations and 8 others. 
There are 4 references, 2 of which are Soviet, 2 English, 
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‘AUTHOR: Taluts, G. G. SOV/126-6-6~24/25 
TITLE: On the Theory of Weak Excitations of an Assembly of Elec- 


trons in a Solid (K teorii slabykh vozbuzhdeniy sistemy 
elektronov v tverdom tele) 


PERIODICAL: Fizika metallov i metallovedeniye, 1958, Vol 6, Nr 6, 
pp 1130-1132 (USSR) 


ABSTRACT: The electron spectrum of a solid consists of several 
branches corresponding to various types of excitations. 
These excitations may be: exciton excitations (Refs.1l, 2), 
plasma excitations (Refs .3, 4), or formation of pairs and 
holes (Ref.5). Im each case these excitations are collect- 
ive oscillations of the electron density of the assembly, 
The author consequently discusses exciton and plasma excita- 
tions together, using the method of collective coordinates 
and second quantisation described by Kanazawa (Ref.4), 
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On the Theory of Weak Excitations of an Assembly of Electrons ina 
Solid 
; is entirely theoretical. There are 9 references, 4 of which 
are Soviet, 1 English, and 2 Japanese. 
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te AUTHORS: Giterman, HM. Sh., Zyryanov, Ber Saye Pabuta, GG. Go 
TITLE: Bose-Excitations in Ion Crystals (Bozevskiye vozbuzhdeniya 


v ionnykh kristallakh) 


PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, 1958, 
Vol 35, Nr 6, pp 1532-1537 (USSR) 


ABSTRACT: The interaction between exciton and lattice oscillations 
has already frequently been investigated. Exciton energy 
and the connection between exciton-phonon interaction and 
the internal state of the exciton was investigated for gtrong 
coupling by S. I- Pekar and I. M. Dykman (Ref 1) as well as 
by V. A. Moskalenko eae 2) who used the method developed 
by N. N. Bogolyubov (Ref 3); for the case of intermediate 
coupling it was investigated by I. P. Ipatova (Ref 4) by 
the method developed by Lee, Low and Pines (Li, Lou, Payns) 
(Ref 5) and for weak coupling by I. M. Dykman (Ref 6), as 
well ag by Moskalenko (Ref 7) and Haken (Khaken) (Ref 8)- 
The authors of the present paper consider excitons to be 
elementary excitations in a multi-electron system, which 
interact with the lattice. The Hamiltonian of the systen 
Card 1/3 consists of three parts: 
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electrons, the second to the phonons, and the third describes 
electron-phonon interaction. The energy spectrum of a weakly 
excited state of the system is investigated on the assumption 
that in every node there exists an electron which is either 

in the ground state (A = 0) or in an excited state (A = 1). 
The Bose (Boze) excitations of such a system of electrons 
(excitons) interacting with polarization vibrations of a crys- 
tal are investigated by means of the second quantization 
representation. First, an expression is derived for the 
Hamiltonian Aoi of the multi-electron system, then one for 


- the first term corresponds to the 


Bon? and finally one for the interaction Aye? It is found 


that in the case of weak coupling the interaction leads to a 
decrease of exciton energy and to an increase of the effective 
exciton mass. This is in agreement with the results obtained 
by Dykman and Hoskalenko (Refa 6, 7)- In conclusion, a 
quantitative estimate of these effects is discussed in short. 
The authors thank S- V- Vonsovakiy for discussing the results 
obtained. There are 17 references, 12 of which are Soviet. 
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' are introduced in addition to the coordinates of the Sicevnte 

‘particles ry and R,. The form of functions FR and G,. 

| depends on the specific problem under consideration. The : 
Hamiltonian for a system of this type depends both on the individual 

‘and the collective variables. A ee 
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| collective part of the potential energy may be written down in 
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where: Ko ‘is the Limiting wave ‘number and W(k), “uke)! and’ «(ic) 
‘-are-expansion coefficients. Tne. ‘introduction of the collective 
<-eoordinates into the kinetic energy operator is: achieved by. ‘the t 

replacements. ree : 


‘and Meters for x. . In this eeoveseton Vi involves « 

- @ifferentiation with Naapect* to the coordinates r which enter 
-'explicitly into the wave function. . After diagonalization, the 
' collective part of the Hamiltonian assumes the form 
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; uk) = 0, Ty = 0, and the case where the system consists of 
positively charged ions and negatively charged electrons (Coulomb 
-forces). ‘In the former case there is only one branch of the 


{spectrum and. in the second there are two. The two frequencies of . 
collective oscillations in the latter case are given by © , . 
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ioThe v ants! ble describe fluctuations in the electric charge 
‘and PR aaacetbe the density fluctuations, The above theory : 
| “ean be xpulted to a wide range of systems consisting of two kinds; 
of particles (electrons, holes in a semiconductor, s and d i 
‘electrons in a transition metal, two kinds of atoms in an alloy i 
ete.). There are 8 references: 4 Soviet and 4 non-Soviet. | 
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AUTHORS: Lyrvyanov, Po.Se» Borisov, BeBe end 


TITLE s singularities of sound Propagation in a Metal (ogobennostt 
rasprostraneniya zvukea ¥ metalle 


PERIODICAL: Fizika Metallov i Metallovedenty®: 1959, Vol.7; Wr ols 
pp 153-154 ( USSR ) 


ABSTRACT: For describing the propagation of sound waves of sufficiently 

high energy ~density (eee ultrasonic waves) the lattice 

pinding energies in & metal may be ignored and the metal 

treated as an jonic plasmas The following relation will 
then hold: 


2 ol S. 
K uy a 
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J 2 y 
Ze wo | a 


Here X is the amplitude of the uitrasonic wave and © 

the associated electric field potential; M, @ are respect- 
ively the sonic mass and charges W > are respectively 
the ultrasonic angular frequency and wave -number ; finally 
Gerd 1/4 @, is a characteristic angular grequency of the plasma, 
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given by: 
4t° ne” 


where n is the ionic density. Furthermore the acoustic 
energy flux S in the z-direction may be written as: 


8S = cE 
where c is the sound velocity and 
& = Mnw” \ x\* exp( -2.a2) 


2 
with ca denoting the sound absorption coefficient. A 
relation between the acoustic and electric energy fluxes 
Gard 2/4 which follows from the above iss 
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where t is time and o@ is the electrical conductivity. 
Now the left-hand side of this last equation must clearly 
equal div S, and from this follows immediately the relation 


petween am and & 3 2 
wm EX 
a = or 
e”ne 


This shows that “anomalous” acoustic propagation 
(acoustic absorption bands) will occur under conditions 
favouring high electrical conductivity: energy removed from 
the sound waves appears as electric current. Such a current 
will produce heating of the metal and the magnitude of this 
effect is discussed for some typical cases. Theré are 

Card 3/4 3 references, of which 2 are Soviet and 1 English. 
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24(5), 24(6) S0V/126-7-2-22/39 
AUTHORS: Taluts, G. G. and Giterman, M. Sh. 
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TITLE : On the Theory of Exciton lixcitations (K teorii 
eksitonnykh vozbuzhdeniy) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, Nr 2, 
pp 291-293 (USSR) 


ABSTRACT: The exciton energy spectrum was considered in Refs 1-3. 
In those papers atomic functions were used, In the 
present note one-particle functions of the molecular 
type are employed which means that it is possible to 
introduce explicitly into the exciton energy spectrum 
both the electron and hole effective masses and to 
compare it with results obtained by other workers, As 
in Ref 1 it is assumed that at each lattice point there 
is on the average only one electron which can be either 
in the ground state (A = 0) or in an excited state 
(, = 1). The Hamiltonian for a system of electrons in 
a weakly excited state is taken from Ref 1 and is given 
in Eq (1). The exciton energy is given by Eq (14) and 
the activation energy and the effective mass of an 
exciton is given by Eq (15). These equations are 

Card 1/2 igentical with those obtained by Takeuti (Ref 5). In 
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the latter paper the exciton problem was considered in 
the configuration space by the Heitler-London method 
using molecular type functions. 

There are 5 references, 3 of which are Soviet, 2 English. 
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SOV/126- = -7-5=3/25 
AUTHORS :Guseva, G. I, ,-Taluts, G. Go 


TITLE: On the Theory of Collective Excitations of a System of 


Blectrons in a Solid Body (K teorii kollektivnykh vozbu- 
zhdeniy sistemy elektronov V tverdom tele) 


PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 7, Nr 5, 
- pp 658-665 (USSR) 


ABSTRACT: The method of collective coordinates and momenta is used 
to study the spectrum of collective excitations of a system 
of electrons in a solid body. Transitions between bands as 
well as witnin bands are taken into account, The connection 
between oscillations of the plasma type and Frenkel’ type 
exciton excitations ja elucidated, ‘This is particularly 
important in semiconductors where both types of excitation 
play an important role, The Hamiltonian is written in the 
soe form given by Bq (4), where av , &, are Fermi operators 
it and L(ax') and F (04 05 3} at) ave matrix elements of the 
additive and binary type. The Fourier components of the 
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electron density given by Eq (4) are taken as the collective 
coordinates and the corresponding momentum operator is taken 
in the form of Eq (5), In the second quantisation represent- 
ation the collective variables are given by Eqs (6) and (7). 
The new operators given py Eq (8) are shown to obey Bose- 
Einstein commutation relations and the matrix elements 


re ‘(aa') and Gig oor ) satisfy condition (9). Using the 


operators given by Eq (8), the Hamiltonian given by Eq (3) 
can be rewritten in the form of Eq (10). When the system 
does not deviate very considerably from the ground state, 
only the first three terms need be taken. The expansion 
coefficients are given by Eq (11). ‘The Hamiltonian for the 
collective excitations is then given by Eq (12) where IL, 


and L'5 are certain combinations of the matrix operators. 
Lan!) , pian?) and pt(ant) . G(x) is the Fourier 


component of the kernel of the inter-electron interaction. 

Card Exchange effects are neglected, The Hamiltonian (12) is 

a/u. diagonalized by the usual method (Ref 10), The energy of 
the collective excitation turns out to be given by Eq (13), 
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where A and G are given by Eq (14). It is shown on the 
basis of these equations that the spectrum of collective 
excitations when electron transitions within bands are 
taken into account consists of a series of energy bands, 
each of which ig associated with a aifferent form of excit- 
ation of the system. In experiments concerned with the 
scattering of fast charged particles py crystals, one nor— 
mally observes 4 few absorption lines, One of these lines 
can often be associated with purely plasma oscillations of 
the electron system (Ref 1). The present calculation 
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indicates that the remaining lines are due to other forms 
of excitation, There are 11 references, of which 5 are 
Soviet, 5 English. 
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TITLE: On the Muestion of the Mechanism of Intererystplline 
Internal Adsorption in Dilute § =) ¢' 


PERIODICAL: Fizika metallov 1 metallovedeniye, Vol 8, 1959, Nr 55 
pp 792-794 (USSR) 


ABSTRACT: The interaction between the electron shells of atoms in 
a dilute solid solution ean strongly affect the 
pehaviour of impurity atoms in this solid solution. 
This applies particularly to intererys talline internal 
adsorption. By taking into aonsideration the electron 
interaction it is possible to describe the atomic 


quantitative data available in this field. If there 

are defects or structural non-uniformities in the 

lattice the impurity atoms react with tham. This is a 

Card long-range order interaction and hence sereening mus ¢ 

vA become evident, 1.6. the impurity atoms must behave 45 

1/3 if they possessed a ts eruened" stomic radius. As any 4 
structural non-uniforaity (among ther grain boundartes)// 
can be considered to hea a dislovation systom, for an 
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On the Question of the Vechanism of Intercrystalline Internal 

Adsorption in Dilute Solid Solutions 
approximate deseription of the interaction between 
{impurity atoms in a solid solution and lattice 
distortions, it is possible to use wWabb's calculation 
(Ref 11). In this way one can evaluate the number of 
atoms, No, diffusing through the grain body to the 
dislocation system modelling the intererystalline 
boundary, i.e. the number of atoms experiencing inter- 
arystalline internal adsorption. Such a calculation was 
carried out by the authors fer the solid solutions 
Ag-T1, Ag-2n, Ag-Pb, Ga-Mg and Gu-on. The concentrations 
of horophilic elements in these alloys were considerably 
lower than their volume solubility. The results of the 
Calculations are veported in the table on p 793. 
Although the calculated and experimental results agree 
quite well, a discrepancy can be observed which in a few 
cases exceeds the absolute errors in lattice parameter 
measurements. Among the possible reasons for this 

Card discrepancy the following can be quoted. First, Webb's 

2/3 formula, which contains macroscopic factors, is somewhat 
artificial for the description of phenomena of an goa 4 
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scale, and can be justified only as a first 
approximation. Secondly the influence of tha relative 
orientations of neighbouring grains which can change the 
width of the intererystalline zone, and the associated 
lattice parameter (this change varying from one grain 
group to another) is not taken into consideration. 
Thirdly the block structura which can change from one 
test to another can, as a result of internal adsorption 
at block boundaries, change the magnitude of the lattice 
Gana parameter somewhat. These facts are subjects for 
373 further investigation, 
There are 1 table and 11 references, of which & are 
Soviet, 6 English and 1 German. 
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elektronno-ionnoy plazne) 


Zhurnal eksperimental 'noy ji teoreticheskoy fiziki, 1959; 
Vol 36, Nr 1, pp 145 - 148 (USSR) 


In the propagation of a longitudinal ultrasonic wave in an 
electron-ion plasma the amplitudes of the density of ions and 
electrons are different because of the great difference of the 
vyolume-compressibility of the electron liquid and the ion 
liquid. This fact causes an electric space charge which in 
turn generates 4 longitudinal electric field (which depends 
on the frequency of the ultrasonic waves). Because of the 
interaction of the progressing ultrasonic wave with thermal 
acoustic vibrations, the energy of the ultrasonic waves is 
absorbed and scattered. These effects can be taken into 
account by introducing a finite electric conductivity of the 
plasma, i. e- py taking into account the collisions of the 
electrons with the thermal vibrations of a plasma. For finite 
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values of 6, the energy of the longitudinal electric field 
will be dissipated as Joulets (Dzhoul) heat. The authors of 
the present paper show that this mechanism of the dissipation 
of ultrasonics in a metal gives the right order of magnitude 
for the absorption coefficient. The investigated dynamic 
system consists of a great number of electrons and ions in 
which the ultrasonic wave propagates. The basic equations of 
this system are given explicitly. These eguations have an 
exact solutiog for a system being in a state of constant 
density ly ys | = const. Vy denotes the self-consistent wave 


function of the 4° particle, {= 4 corresponds to electrons 
and {= 2 to ions. The above mentioned equations are a system 
of Hartree (Khartri) equations which was generalized for 
unsteady states. The present paper deals with the calculation 
of the potential of the Longitudinal electric field of the 
ultrasonic waves by means of constants which characterize the 
plasma and the amplitudes of the ultrasonic waves. The 
calculations are discussed step by step. Especially, the case 


Gena 2/3 of a standing ultrasonic wave is discussed. The influence of 
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the ions each with another can be reduced to the shielding 
of the ion charge. Finally, the absorption coefficient a of 
sound in an, electron-ion plasma is calculated. There are 

8 references, 6 of which are Soviet. 
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RITLE: * Calculation of the Multiple scattering of Gamma Rays of the 
Uranium and fhorium Series (Raschet mnogokratnogo rassayanty® 
gamma-luchey semeystv urana 1 toriya) 


PERIODICAL: quash) Akademii nauk SSSR, 1959, Vol 126, Nr 5> PP 9715 - QTE 
USSR 


ABSTRACT: This article presents several new methods and results of the 
; calculation of multiple scattering of gamma rays (E >0.5 Mev) 
of the elements of the uranium and thorium series. The experi- 
mental data utilized is mentioned in references Q-4 and listed 
in table 1- The authors first investigated & point source in 
an unlimited. medium. The authors caloulated the spectra of the 
scattered yadiation of a monochromatic point source in an in- 
finitely extended absorber (water, graphite, aluminum, iron 
by the polynomial methoa (Ref 9) for the energies E2005. 1.0; 


1033, 1250 2.0 and 206 Mev. By interpolation and superposition 
of the scattering spectra calculated, the distances B\T = 1, 25 
3, 5, 6, 10, 15» 20 (B denotes the absorption coefficient for 
card 1/3 
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quanta with the energy E,) were determined. As an example, fig- 


ure 1 shows the intensity spectrum at T = 80 om for aluminun 
absorbers (both for uranium and thorium sources). In the fol- 
lowing, absorbers consisting of several layers are investigated, 
namely, plane-parallel layers of equal thickness. fhe result is 
practically used for the numerical computation of 6 geophysical 
example: & granite plate of known composition, given thickness 
and density, containing uranium or thorium sources, and lying 
beneath an inactive layer of the same granite is investigated. 
In conclusion, the authors briefly discuss in the third part of 
this article some particularities of the radiation of an active 
layer, and in the last part special effects of absorption in an 
inactive layer. Figure 2 shows the spectrum lg I A = f(B) of 
the radiation of an active layer «fter passing through an in- 
active graphite layer of the thickness h (for various values of 
h) and of the density 27+ The E- and h-dependence are discuss~ 
ed. Contributors were ; R. Ie Anishchenko, Yu. M. Plishkin, 

I. M. Shepeleva, Yu. Pp. Bulashevich and the staff meibers of the 
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There are 1 figure, 1 table, and 11 references, 5 of which are 
Soviet. 
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TITLE? On the Theory of the Stark Eerect¥ for Excitons “in Tonic 
Crystals 4/ 


PERIODICAL: Fizika metallov i metallovedeniye; 1960, vol 9, Nr 4, 
pp 327-331 (USSR) 


ABSTRACT: In a previous paper (Ref 1) the authors considered the 
interaction of excitons with lattice vibretions. The 
aim of the present note is to generalize that calculation 
to the case when an external electric fielu is present. 
The shift of the energy levels of the exciton in the 
external field was considered by Korenblit (Ref 2), 
Samoylovich and Korenblit (Ref 3) and Gross et al (Ref A), 
using the single particle approach but they did not 
include electron-electron and electron-phonon 
interactions which, in general, will have an effect on 
the dependence of the energy level shift on the external 
field. In the present note, the excitons are looked upon 
as Bose-type collective excitations of a many-electron 
system. Using the Hamiltonian given by Eq (2) it is shown 
Card 1/2 that if the electron-electron and electron-phonon (Z 
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interactions are taken into account, a Linear effect 
appears in addition to the quadratic effect, ie the 

order of the Stark effect is reduced, Existing 
experimental data do not resolve the problem as to 
whether the level shift dependence on the field is linear 
or quadratic but do indicate that there is a reduction in 
the order of the Stark effect as compared with isolated 
atoms. There are 7 references, 6 of which are Soviet 

and 1 English. 
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Be : SOURCE: Fizika netallov i metallovedeniye, v. 20, no. 2, 1965, 297-299 
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ABSTRACT: — The penal ketity tensor of an ‘electron ‘gas present in a periodic. ss 
. lattice field within a strong electrical field is considered. The electrical field 
‘F ig regarded as strong if the oscillation period of electron energy T = 27 h/aF 
(where ais the lattice period) is shorter than the free-path time tT. In real 
‘|. conditions this requirement apparently is satisfied only for current carriers 
_ in narrow zones. Accordingly, the authors consider at first the case of a narrow 
_..| one when conetructing the permittivity tensor ¢;; (w, q) for a strong electrical 
+. £feld. The formula for the tensor is written on | basia of wave functions 
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derived for a simple cubic ‘lattice, on taking into account particle density, 
electron velocity along the i axis, and the electron distribution function. In 

| addition general expressions for the absorption factors of electromagnetic waves 
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(Institut Pizikt metallov Akademii nauk SSSR) ge 
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PETLES: Contribution to the theory of absorption of ‘sound _in solids 


noy 1. teoreticheskoy fiziki, v- 49, 


cS 


AUTHORS: Zyry anov, PB. 8.5 


4 
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_- SOURCE: ‘Zhurnal eksperimental! 
“no. 6, 1965, 1942-19 9 : 
“TOPIC TAGS?” gound absorption, sound propagation, phonon interaction, | 

o> @leetron interaction, crystal lattice, acoustic damping, thermo- 
~:lelectric power 

motion of isotropic 
ees ng. ation and absorption of sound mad 

-. |anteracting. with thermal phonons. The method used in the derivation | 

Y: P. Silin (ZhETF v. 38, 977, 1960) ee 


_ifor the equation of motion of a} lattice interacting with electrons. 
. ' The equation derived describes the dependence of the elastic constants 


eard: 1/22 oes. 
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'on the temperature, their space-time dispersion, and the propagation 
noes ‘and the absorption:of the sound. The results obtained are valid for } 
'- Jpoth high and low frequencies. The scattering of sound by thermal i 
~ Lyi prations and decay processes are both taken into account. A formulas: 

é lyalid for all frequencies is obtained for the sound damping decrement | 

| This expression is also valid for arbitrary ratio of the phonon . 

_. energy. to the temperature. Several particular cases of this ratio | 
_° lare analyzed in detail. It is pointed out in the conclusion that a. | 
“lt gtudy of the differential thermoelectric power due to rhonon drag in | 
+ | quantizing magnetic fields may yield information on the dependence i 
-, | of the sound damping decrement in the high-frequency region, where | 

~ | @ireect experiments on the measurement of the sound absorption is ie 

i presently. difficult. The authors are grateful to V. @. Bart yakhtar, | 
Ss. V. Peletminskiy, and V._P. ,Silin for useful discussions. Orig. | 
‘art. has: 27\formulas. Soe —_— | 
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Determining the basic parameters of roof bolting. Ibid,s1829 


Determination of tae state of the working unit of roof vena 
dering the time factor. Ibid. 130-48 : 
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Fundamentals of analyzing reof bolting deformation from its 
charactaristizs, Khim. i tekh. gor. slan. | prod. ikh perer. 
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Determining the state of the working unit of mine roof 
bolting. Ibid.s65-77 (MERA 1725) 
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AUTHORS < Tai’yik, A. Io, Pal’m, Vo Ac SOV/76-33-6-8/44 
ap oes tten 2 ovpe karate SaaS 

TITLE: Investigation of the Kinetiss and of the Mechanism of Acid 
Hydrolyaia of Ethyi Acetute (Issledovaniye kinetiki 1 mekhanizma 
kislotnogo gidroliza atilatsetata} 


PERIODICAL: Jamal fizicheskoy kkimti, 1959, Voi 33, Nr 6, pp 1214-1220 (USSR) 


ABSTRACT s Hammetc(Ref 17} found a linesr fmetion between the logarithm of 
the waaction rate gonstant of the firat ordsr and the function of 
the acidity H 5 of the medium in the aoid hydrolysis of ethyl 


acatate (I), tue inclination of this straight line being equal to 
Qe. On the strezgth of the foregoing, hydrolysis is preceded by 
a protunizatica of ()s the question, however, which is the oxygen 
atom to whioh tha protcn adde to affect hydrolyzis, is still 
pending. Fal’m (Ref 18) derived s geceral ¢: uation setting 4 
raletionship between the reaction rats conatant BRE) of $ne acid- 
oaxtulytic reaction and ths acidity of the medium, Since in the (I) 
hyirolysis the addition of 4 single préten is sufficient, this 
eguation is give; the following simplified form; 
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“Joveatigation of the Kinetics and of the. Meohenian of Aoid SOV/76-33-6-8/44 
Hydrolysis of Ethyl Acetate 


kb, 
he 2 


With ioe h, “values this equation goes over to that of Hamnet, 
whereas ie the case of higher h, values the constant 1s equal to 


the true RGK, which fact ecxteapoads to a full protomization of: 
the reagent. Tao last mentioned concept is due to N. M. Chirkov, 
who was tha teacher of one of the authas of the. present paper. In 
the work under review, a more thorough investigation was carried 
out of the meshaniam of acid hydrolysis of (I), and the applicability 
of equation {2} to this reaction was checked. A method was worked 
oat for the spectrophotcmetric control of the reaction course. A 
table concerning the ultraviolet absorption spectra is supplied 
(Table 1). Pertinent rarallel expariments were mafc to control the 
determination accuracy (Table 2)’; the data obtained for the 
velocity constant k, are also given (Table 3). The invarlability 
of the value ky im the occncentration ran att fase of 40 - 70% sulphuric 


Cara 2/3 acid im which the quantities [1#,C] , [#,0'] , (as0 },) and [H,90,) 


(2): (x, 3 constant of basicity of the sgiaaie “lg b oH )> 
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Investigation of the Kinetics and of the Mechanism of Acid SOV/76--33-628/44 
Hydrolysis of Ethyl Acetate 


chenge strongly is indloative of the fect that the reaction stage 
detarmining thea rate of hydrolysis, is really monomolecular. A - 
precision reaction mechanian is suggested for the (1) hydrolysis, 
ead the applicability cf reasticn (2) te this reaction is confirmed. 
Thera are 3 figuree, 3 tavles, and 21 veferencss, 4 of which are 
Sovist. 


ASSOCIATION : Tertuskiy gosudarstvennyy wiversitet (Tartu State University) 
SUEMITTED; September 9, 1957 
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TITLE: The. Dependence of the Rate of Acidic-catalytical Reaction on 


the Basicity of the Reagent in the Case of the "General 
Acidic Catalysis” (Zavisimost! skorosti kislotno-kataliches- 
koy reaktsii ot osnovnosti reagenta Vv gluchaye "obshchego kis- 
lotnogo kataliza" ) 


PERIODICAL: (ase Akademii nauk SSSR, 1959, Vol 126, Nr 1, PP 119=122 
USSR 


ABSTRACT: fhe conception of "general acidic catalysis" is defined as 
a reaction, the rate constant of which is representable by 
means of 4 polynomial, in which every term is proportional 
to the concentration of any acid existing in the system. 
In concentrated acidic solutions and in some water-free 
acids the logarithm of the rate constant in the case of many 
acidic-catalytical reactions depends linearly on the acidity 
function H, of L. P. Hammet (Refs 2,3). The development of 


the reaction may be represented by the scheme (3) 


1) Beet o& BHT (rapid); 2) BHY+c¢ ——*™ reaction prod 
Card 1/3 uct (slow). In order to find out whether this scheme applies 
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The. Dependence of the Rate of Acidic-catalytical 807/20-126-1-32/62 
Reaction on the Basicity of the Reagent in the Case of the "General Acidic 


Catalysis" 
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. to all general acidic catalyses, the kinetics of the enoliza- 


tion of acetone in an aqueous hydrochloric acid solution wit! 
concentrations of from 0.04-11.2-normal was investigated at 
15, 25, and 35°. Phe reaction rate was measured spectrometri- 


" ¢ally according to the decrease of the bromine content by 


brominating the acetone. The reaction rate of bromation is, 
according to reference 6, equal to that of enolization (Fig 1 
In the case of very high concentrations of hydrochloric acid, 
the rate constant is proportional to the concentration of the 
chloric ion and depends no longer on acidity (Table 1). The 
data obtained indicate the following mechanism: 


H 
1) CH Neg +H’ = cH eon, (rapid); 
3 3 3 3 
H ky 50 OH 


2) CH,-y-CH, + HO —S—» CH, t= CH, + H,0* (slow); 


H a kas St 
3) cH, E, + cl ——» cH, ==CH, + HCl. At a low hydro- 
chloric acid concentration the rate is limited by stage 2a, 
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and at high concentration by stage 2b. It is concluded here- 
from that in the case mentioned the so-called "reneral 
acidic catalysis" does not differ basically from "gpecifia 
acidic catalysis", in which the rate constant is proportional 
to the concentration of the hydrogen ion. The rate of the 
reaction is limited by the concentration of the protonized 
form of the reagents. The catalytic activity of the medium 
is proportional to its acidity and not to the concentration 
of an arbitrary acid. Thus, the reaction mechanisms sug- 
gested in references 7-11 are refuted. There are 1 figure, 

1 table, and 19 references, 5 of which are Soviet. 


ASSOCIATION: Tartuskiy gosudarstvennyy universitet (Tartu State University 


PRESENTED: December 24, 1958, by V. N. Kondrat'yev, Academician 
SUBMITTED: December 11, 1958 
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Gand Chem Sci - (diss) "Problem of the mechanism and reaction 
capacity in the case of several acid-catalytic reactions.” 
Moscow, 1961. 10 pp; (Academy of Sciences USSR, Inst of Chemical 
Physics); 250 copies; free; (KL, 5-61 sup, 177) 
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PAL'M, V.A. [Palm, V.]; KHALDNA, Yu.L. [Haldna, J.J; TALIVIK, A.I. 
[Talvik, A]; MEY, A. E. {[Mei, A.] 


Protonation of carbonyl compounds and the mechanism of the 
acid hydrolysis of esters. Zhur. fiz. khim. 36 no.11: 
2499-2501 N'62, (MIRA 17:5) 


1. Tartusskiy gosudarstvennyy universitet. 
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Studies on the inductive effect. Pt.3. Coll Cz Chem 29 no. 
1266-1276 My '64. 


1. Institute of Polarography, Czechoslova’ ‘icademy of Sciences, 
Prague ‘for Zuman and Exner). 2, Chemical Department, Tartu State 
University, Tartu, Estonian S.S.R. (for Talvik), 
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SHARLAY, I.V.; MOROZENKO, M.A.; TAL'VIK, E.1. 


Etiology of the anicteric forms of hepatitis in Serer 
Sov, med. 28 no.6:38-42 Je '65. MIRA 18: 


detey (zav.- prof. A.T. 
dra infektsionnykh bolezney u 

Thera, Leningradskogo pediatricheskogo eee as 
instituta 1 otdel virusologil (zav.- prof. ahs Smorodintse 
Instituta eksperimental 'noy meditsiny AMN SSSR. 
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Disorder in kidney function following changes in the 
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during scarlet fever. Padiatr 42 pias) 
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le Iz kafedry infextsionnykh zabolevaniy u detey (zav. 
4.1 Kus'micheva) Leningradskogo pediatricheskogo instituta i 
detskoy infektsionnoy bol'nitsy Sverdlovskoge rayona Leningra- 
da (glavnyy vrach N.A.Nikitina). 
(s (SCARLET FEVER) (KIDNEYS—-DISEASES ) 
(URINE--ANALYSIS AND PATHOLOGY) 
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Traktory. 3. ispr. idopoln. izd. Dop. v kachestve uchebnika dlia 
shkol traktornykh mekhanikov. Moskva, Sel'khozgiz, 1936. 417 p. illus. 
(uchebniki i uchebnye posobiia dlia podgotovki s. - kh. kadrov massovoi kvali- 
fikatsii. 


Tractors. 
DIC: 1T1233.D3 1936 


SO: Manufacturing and Mechanical Engineering in the Soviet Union, Library of 
Congress, 1953. 
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DAVIDOVICH, Semen Markovich; TAL VIK, Karl Ivanovich; WR'YR, A.B., 
redaktor; MOLODTSOVA, #.G., “fekhil ciegkty—redaktor 


(Tractors and automobiles] Traktory i avtomobili. Izd. 10-00, Moskva, 
Gos. izd-vo sel'khos. lit-ry, 1957. 671 p. (MLRA 10:4) 
(Tractors) (Automobiles) 
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[Manufacture of medical instruments and parts of apparatus] 
Tekhnologiia proizvodstva meditsinskikh instrumentov i detalei 
priborov, Gos.izd-vo med.lit-ry, Leningr,otd-nie, 1958. 319 p. 
(MIRA 12:4) 
(MEDICAL INSTRUMENTS AND APPARATUS) 
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TAL'VIK, Ye.E., inzh, 


Efficient parameters for electric loconotive haulace in ir 
mines. Gor.zhur, no.8:48=-52 Ag '62, (MIRA 1528) 


1. Gosudarstvennyy institut po proyektirovani 
yu gornykh predpriyati 
shelezorudnoy i margantsevoy promyshlennosti i proiy shlennos tt ed 
nemetallicheskikh iskopayemykh, Leningrad, 
(Mine railroads) 
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1. Gosudarstvennyy institut po proyektorovaniyu gornykh predpriya- 
tiy zhelezorudnoy 1 margant aise promyshlennosti i promyshlennosti 
nemetallicheskikh iskopayerl 
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USSR/Nuclear Physics —- Camma Rays Nov/Dec 48 
---dluclear~Physics -~ Magnetic Spectrograph Sedo a8 


"Inner Conversion of Gaina-Radiation of Racti I > Positron ‘Spectrum; " V. V. Gey, G. D. 
Iatyshev, M. V. Pasechnik, E, V. Tal'vik, Physicotech Inst, Acad Sci USSR, 5 pp 

"Iz Ak Nauk SSSR, Ser Fiz" Vol XII, No 6 

Continuation of Alikhanov and Latyshev's studies on the subject, using a perfected 
magnetic spectograph. Presents table of this positron spectrum, contrasting results with 
those of Ellis, and those of Alikhanov and Latyshev. 


~ BH 25/49T81 
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AUTHOR: = fal'-Virekiy, Be Be = 
TITLE: Some tectonic features of the Bukharo-Khibinskaya oil — 


and gas province according to, the results of geophy- 
sical surveys — : : 


PERIODICAL: Referativnyy zhurnal, Geofizika, no. 9, 1962, 26, ab- 
stract 9A169 (Tr. Vses. n.-i. geologorazved. neft. 
in-t, no. 30, 1961, 23-37) 


TEXT: The following geophysical surveys were executed on the ter- 
ritory of the Bukharo- Khibinskaya oil and gas province: 1) An ih 
anomalous geomagnetic field was studied by means. of an airborne wv 
{T-magnetometer. 2) An anomalous gravity field was studied. 3)’ Much ~~ 
‘electric prospecting work by the method of deep vertical electric 
.sounding is being fulfilled in the province's south part. 4) De- 
tailed and semi-detailed seismic surveying was carried out along 

six regional traverses. L Abstracter's note: Complete translation.7 
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(Usbekistan--Gas, Natural—Geology) 
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. Ministerstvo geologii i okrany nedr SSSR, G 
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I.M.; ARZHEVSKIY, G.A.; BORISOV, A.A.; GABRIELYANTS, G.A.; 
DENISEVICH, V.V.; DIKENSHTEYN, G.Kh.,doktor geol.-miner. nauk; 
ZHUKOVSKIY, L.G.; IL'IN, V.D.; KAYESH, Yu. Ve KRAVCHENKO, 
N.Ye.; REZVOY, D.P.; _SEMENOVICH, Vv. Ve; f. ee 
SHEBUYEVA, I.N.3 TONEL', A.G., ved. red.; VORONOVA, V.V., tekhn. 
red, 


(Tectonics, and oil and gas potentials of the western regions 
of Central Asia] Tektonika i neftegazonost' sapadnykh raionov 
Srednei Azii. Pod red. G.Kh.Dikenshteina. Moskva, Gostop- 
tekhizdat, 1963. 309 p. (MIRA 16:7) 


1. Moscow. Vsesoyuznyy nauchno-issledovatel'skiy geologoras- 
vedochnyy neftyanay institut. 

(Soviet Central Asia--Petroleum geology) 

(Soviet Central Asia--Gas, Natural—Geology) 
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(NY source cop: ur/0000/65/000/000/0026/0032 
AUTHOR: Vol'vovakiy, B. S.; Vol'vovskiy, I. 8.5 Tal! -Virakiy , B. B.; Shreyoman, V, I. 
ORG: none 


TITLE: Structure of the Earth's crust and upper mantle of the main geostructural 
zones of western Soviet Central Asia 


SOURCE: International Geological Congress. 22d, New Delhi, 196h. Geologicheskiye 
rezul'taty prikladnoy geofiziki (Geological results of applied geophysics); doklady 
sovetskikh geologov, problema 2. Moscow, Izd-vo Nedra, 1965, 26-32 


TOPIC TAGS: seismology, Earth crust, #aiesvmareinecg, gravity anomaly, basement, 
meganticline megasyncline, upper mantle, Move Royale DiSconrNvrry / LUES 7TEaW 
Sevez, Cewrens Fisin ; : 
ABSTRACT: Three different zones distinguished in western Soviet Central Asia are 

as follows: an area of recent contrasting movements of Tien Shan, the Epihercynian 
piatform and the Kopet-Dag foredeep. These zones include major structural features 
of the first order, such as arches and depressions in the platform and meganticlines 
and magasynclines in Tien Shan., The data obtained from deep seismic sounding and 
seismological observations made it possible to estimate the crustal thickness of 
western Soviet Central Asia and to discover certain regularities in variation of the 
crustal thickness. In general, the data suggest that, in the orogenic area of 

Tien Shan, the crust is mich thicker than within the platform. In addition, Tien Sh 
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is characterized by higher gradients of crustal thickness variations and general 
geomorphic contrasts of the Noho discontinuity. Both in ‘lien Shan and within the 
platform, uplifted zones (positive structural featues) are characterized by smaller 
crustal thicknesses, and zones of depressions, by large thicknesses. The Moho 
discontinuity and the basement surface practically conform. The thickness of the 
crust changes mainly on account of the thickness of the overburden covering platform 
formations. At present the main source of information about the mantle structure 

is gravity data. However, its interpretation is complicated by the fact that gravity 
_ anomalies reflect the total effect of many factors, the most important of which are 
‘relief and petrographic nonuniformity of the basement, variations of the thickness 

of the crust and its layers and, finally, inhomogeneity of subcrustal material. 

Within Tien Shan and the Turanian platform, local variations of the residual anomalies 
correspond to major structural featues of the first order, suggesting the presence 

of local inhomogeneous types of subcrustel masses in each: of these area. Orig. art. 
has: 3 figures. : 
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AUTHOR: Vol'vovskiy, B.S.; Vol'vovskiy, I. S.; Tal'-Virskiy, B.B.} Shraybaan, V, I. 
ORG: None _ 


y, g 
\ 
_ TITLE: The structure of earth crust’ and the top mantle of the basic geostructural 
zones of Central Asia 


SOURCE: Ref. zh. Geofizika, Abs, 10G13 

REF SOURCE: Sb. Geol. resul'taty prikl, geofiz, Geofiz, issled, stroyeniya zemn, kory 
M., Nedra, 1965, 26-32 

: : i 

TOPIC TAGS: eafth crust, earth crust structure, seismology /Central Asia, cewet—etwwe- 
ture; Turan fan cruststeucture, Tyan 'Shan'‘ Oy é cb ‘ 


? 


ABSTRACT; In the present geological structure of CentralAsia, there are regions rela. 
ted to the three basic geotectonic categories of continents, the Turanian epi-Hercyni 
platform, the alpine folds region of Kopet-Das, and the orogenic region of Tyan'-Shan* 
The relation between surface relief of the folded foundation, the thickness of the eart 
crust, and the relative density changes of the surface nantle of these regions is diss 
cussed, Seismological data indicate a correlation between the geotectonic State, the 
earth structure, and the character of the density changes of the subcrustal masses. 

To the Tyan*~Shan* orogenic region (relative to the Turanian platform) corresponds an | _ 
increase. in the crust thickness and a relatively smaller density of subcrustal masses, | 
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APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754810008-7" 


"APPROVED 


“ait ap RE aed ge eS BE 


FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754810008-7 
5 = z S455. Ste PISO RE ONG REN SS tL IS al oo Sa 3. vote 4 


STF asc SERG TS Bytes ih oeed RAs tied Sait See MRS 


.ACC NR: =AR6009029 


c 
Besides, increased gradients of the earth crust thikness and a high contrast relief of 
the Mohorovicic | surface characterize the Tyan'-Shan'. The Turanian platform and the 
Tyan’-Shan* are also substantially different in their gravitational characteristics, 
The gravitational anomaly decreases at the transition from the Turanian platform to ¢ 
Tyan‘-Shan’, (Transilation]. i ee ; 
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(Siberia, Western—Fetroleus geology) 
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Veesoyuznyy nauchno-issledovatel'skiy institut geofizicheskikh metodov 
, razvedki 


Razvedochnaya i promyslovaya geofizika, vyp. 21. (Exploration and Industrial 
Geophysics, No. 21) Moscow, Gostoptekhizdat, 1955. 12 p. (Series: 
Obmen proizvodstvennyn opytom) Errata slip inserted. 4,500 copies printed. 


Ed.: A. I. Bogdanov; Exec. Ed.: N. P. Dobrynina; Tech. Ed.: I. G. Fedotova. 


PURPOSE: This booklet is intended for geophysical engineering and technical 
personnel in the petroleum industry. 


COVERAGE: Individual articles of this collection discuss improvements in 
methods of interpreting seismic and gravimetric data, testing of seismic 
receivers, and the refinement of seismic station amplifiers. A nomogren 
is described for the rapid computation of magnetic properties of rock 
samples, and a summary is provided of experience in marking oil contacts: 


Card 1/4 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754810008-7" 


4810008-7 


oBPEROYe FOR RETESSE: wll Ste lente CIA-RDP86- id a ae 7 


oR ata AES Ae ta PONY ae gO SA he EO aA die ae BE REE ae ee EBS ARR et 
Exploration and Industrial (Cont. ) gov/2818 


Improved methods and equipment of radioactive methods of surveying 
boreholes are also discussed. References accompany individual articles. 
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